






mechanisms	 interacted	 in	 the	recent	geological	past	 is	critical	 for	modelling	global	weather	patterns	 in	response	 to	anthropogenic	 influences,	not	only	 for	 food	security	but	 its	 impact	on	biodiversity.	Majority	of
climate	 studies	 have	 focused	 on	marine	 sediment	 cores	 that	 are	 influenced	 by	 different	 sources	 upwind	 and/or	 upstream	 during	 the	 time	 of	 their	 deposition	 (Railsback	 et	 al.,	 2016)	 which	 can	 complicate	 the














definitive	 geographical	 pattern	 dictated	 by	 different	 growing	 season	 rainfall	 and	 temperature	 zones;	 however,	 the	 region	 is	 generally	 archive	 poor	 due	 to	 its	 overall	 semi-arid	 climate	 and	 high	 relief
topography.	The	Mfabeni	peatland,	with	a	basal	age	of	c.	47	k	yrs	calibrated	before	present	(kcal	yr	BP),	is	one	of	the	oldest	continuous	coastal	peat	deposits	in	Southern	Africa.	Molecular	leaf	wax	isotopes
(δ13Cwax)	were	generated	for	a	810	cm	long	core,	and	combined	with	previously	published	bulk	geochemical	 (δ13Cbulk,	%TOC),	palynological,	and	stratigraphic	data,	 to	reconstruct	 the	 late	Pleistocene	and
Holocene	palaeoenvironments.	We	interpreted	environmental	shifts	associated	with	the	Heinrich	4,	Last	Glacial	Maximum,	deglacial	and	Holocene	periods,	which	are	consistent	with	adjacent	Indian	Ocean
sea	surface	temperature	records.	However,	the	other	shorter	climate	perturbations	during	the	Heinrich	5,	3,	2,	1,	Antarctic	cold	reversal	and	Younger	Dryas,	were	muted,	most	likely	due	to	local	hydrological
overprinting	 on	 the	 Mfabeni	 record.	 A	 general	 anti-phase	 sequence	 was	 observed	 between	 the	 Mfabeni	 record	 and	 better	 established	 Northern	 Hemisphere	 events,	 underpinning	 the	 bipolar	 seesaw
interhemispheric	mechanism	proposed	for	global	climate	forcing	since	the	Late	Pleistocene.
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shifts	 in	the	proportions	of	C3	and	C4	plants	over	time	are	still	subject	 to	 intense	scientific	debate.	Originally	 it	was	thought	that	 the	Hatch-Slack	pathway	employed	by	C4	plants	during	photosynthesis	was	more
efficient	and	therefore	favoured	under	 low	atmospheric	CO2	(Cerling	et	al.,	1997;	Ehleringer	et	al.,	1997).	More	recent	studies	have	 indicated	that	changes	 in	 the	balance	of	C3/C4	plants	can	be	affected	by	 local
environmental	factors	such	as	temperature	and	aridity	(Castañeda	et	al.,	2009;	Huang	et	al.,	2001;	Khon	et	al.,	2014;	Schefuß	et	al.,	2003;	Scott,	2002;	Xue	et	al.,	2014;	Yamamoto	et	al.,	2010).	Energy	models	have









δ13Cwax	values	(Eglinton	and	Hamilton,	1967),	a	 link	can	potentially	be	made	between	 the	changes	 in	 relative	C3/C4	proportions	of	OM	 input,	 substantiated	by	 the	palynology	and	physical	peat	 forming	processes
archived	in	the	Mfabeni	peat	deposit,	and	fluctuations	in	palaeotemperature	and	paleohydrology	at	the	time	of	sedimentation.
The	aim	of	our	study	is	to	reconstruct	the	 late	Pleistocene	and	Holocene	depositional	environment	and	to	explore	the	climatic	controls	governing	peat	formation	in	the	Mfabeni	peatland	under	glacial	and













































Depth	(cm) Age	kcal	yr	BP TOC	m−2gC	m−2 Bulk	δ13C CSIA	δ13C29/C31
8 −0.02 n/a −21.8 −29.5
42 0.98 1163 −22.9 −29.7
57 1.54 540 −19.5 −24.6
75 2.17 1121 −20.3 −27.6
93 2.81 1370 −17.3 −23.2
108 3.39 1491 −16.8 −23.8
135 4.26 1311 −19.2 −26.1
158 5.14 1146 −17.6 −25.9
192 6.46 1227 −24.8 −30.8
209 7.08 371 −24.5 n/a
237 7.99 1194 −21.3 −29.6
258 8.69 1401 −23.7 −30.0
273 9.17 1001 −23.9 −29.5
310 10.40 729 −21.5 −29.1
335 12.64 1005 −24.1 −27.1
355 14.79 871 −24.0 −30.5
375 16.67 657 −23.2 −27.6
390 18.32 295 −22.4 −27.5
405 19.83 469 −19.1 −25.3
424 21.34 393 −19.1 n/a
450 23.06 1131 −17.2 n/a
470 24.50 1118 −18.7 −25.7
490 26.07 955 −18.7 −25.6
510 27.33 850 −18.6 −25.4
539 28.77 434 −18.7 n/a
555 29.46 510 −19.5 −27.5
580 30.58 157 −18.6 −25.2
595 31.24 371 −19.5 −27.0
610 31.90 671 −19.0 −24.6
630 33.21 900 −19.6 −25.6
650 34.76 810 −19.3 −26.3
670 36.33 821 −21.0 −27.3
690 37.92 1063 −22.3 −30.3
710 39.52 922 −17.6 −21.8
730 41.10 1080 −17.3 −23.4
750 42.68 1251 −17.0 −23.7
775 44.61 1602 −17.0 −23.9
790 45.78 1441 −21.7 −28.5










































































samples	of	grazers	found	in	Equus	Cave	(Fig.	3),	 located	in	the	sub-tropical	SRZ,	during	the	early	Holocene	(c.	12–9.5	kyr	BP).	These	parameters	 infer	a	switch	from	overall	 low	water	 levels	of	the	glacial	and	deglacial	periods	to
increased	ground	water	inundation	and	direct	precipitation	in	the	Mfabeni;	conditions	conducive	for	the	intrusion	of	C3	swamp	forests	into	the	peatland,	resulting	in	lower	δ13Cwax	signal.	Included	during	this	period	is	an	intense,	but



















parameters	suggest	a	reduction	 in	 local	precipitation	and	temperatures,	allowing	for	 the	 intrusion	of	arboreal	 forests	 into	the	peat	basin,	supported	by	a	reduction	of	bacterial	activity	based	on	biomarker	proxies	(n-alkanoic	acid



































n-Alkane	 δ13C	 record	 was	 analysed	 in	 the	 Mfabeni	 peat	 core	 and,	 along	 with	 published	 bulk	 geochemical	 data	 (δ13Cbulk,	 %TOC)	 from	 the	 same	 core,	 compared	 to	 palynological	 data	 and	 stratigraphic






The	Mfabeni	 record	 clearly	 exhibits	 a	 general	 antiphase	 trend	with	 climatic	 events	 in	 the	 northern	Hemisphere.	 Future	work	 in	 this	 area	would	 benefit	 from	 higher	 resolution	 leaf	wax	 δ13C	 analysis	 to
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